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INVENTION DISCLOSURE (continued) , 



8-VSB like backwards-compatible robust stream modulation for ATSC digital TV 

transmission 

i 

There have recently been a growing interest to modify the ATSC digital TV standard in a 
backwards compatible manner such that broadcasters will be able to broadcast signal that has 
different degree of robustness together with the existing signal. The key to achieve robustness In 
a backwards compatible manner lies on the signal processing of the error correction part of the 
transmitter. A top level diagram of the mixing a robust stream with the standard stream is shown 
in figure 1. 



Figure 1 : Top-level diagram of mixing a standard stream with a robust stream 

The 8-VSB (ATSC) standard uses sfgnals mapped to one of the 8-levels (-7,-5,-3.-1,1,3,5.7). 
This is called equlprobable 8-VSB signal. One of the approaches to encode a robust stream Is 
to reduce the alphabet size from 8 level to 4 level. For example, possibilities exist to use {-7,- 
5,5,7}, or {-7,-1 ,3,5}, or {-5,-3,1,7}. etc. 

When the alphabet size is reduced from 8 to 4, then the perfomnance of the system will 
improve. One of the disadvantages of such systems is that they can potentially have 
backwards compatibility problem. Old receivers that are designed based on the 8 level 
statistics may show some potential degradation. The alternative approach proposed here is to 
use multiple modulation types in a single stream in such a way that the statistics of the output 
signal will look like the standard 8-VSB signal. For example, if the set of constellation points {- 
7,-1 ,3,5}, or {-5,-3,1 ,7}, are randomly selected to modulate each symbol of the robust stream, 
the average signal will look like 8-VSB. Figure 2 shows the constellation diagrams. 
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INVENTION DISCLOSURE (continued) 



standard d-VSB 



One option 



second option 



for robust stream for robust stream 



uses the two options In a multiplexed 
manner to modulate the robust stream 
(averaged constellation) 



^ 

4 



4^ 



—3- — 



Figure 2: constellation diagrams 



The constellafions are achieved by manipulating the Input of the trellis encoder of the 
standard 8-VSB system as shown In Fig 3..For a given robust stream symbol, the control 
sequence generator instmcts the pre-processor to generate the appropriate bits such that 
when these bits are input to the standard trellis encoder, the output of this trellis encoder is 
forced to be one of the desired constellation points. For brevity reasons, the details of this 
operation are omitted since the exact implementation of the details can vaiy. 
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Figure 3: Simplified top-level diagram of the last stage of a modified ATSC VSB encoder 
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